1. Introduction {#sec1-ijerph-16-01372}
===============

Ongoing changes in cannabis regulation laws in recent years have raised concerns regarding its public health impact. According to the World Health Organization (WHO), cannabis is the most common illicit drug used worldwide \[[@B1-ijerph-16-01372]\]. This includes Switzerland, where cannabis prevalence is above the European average, affecting mostly those aged 15--24 \[[@B2-ijerph-16-01372]\]. Cannabis use has been associated with an increased prevalence of affective, anxiety, personality, and other substance disorders \[[@B3-ijerph-16-01372],[@B4-ijerph-16-01372],[@B5-ijerph-16-01372]\], as well as physical health consequences \[[@B4-ijerph-16-01372],[@B5-ijerph-16-01372],[@B6-ijerph-16-01372],[@B7-ijerph-16-01372]\], particularly among early users during adolescence \[[@B7-ijerph-16-01372]\]. Potential detrimental effects of cannabis use include respiratory \[[@B7-ijerph-16-01372],[@B8-ijerph-16-01372]\] and cognitive effects \[[@B7-ijerph-16-01372],[@B9-ijerph-16-01372]\], lower educational and financial attainment \[[@B7-ijerph-16-01372],[@B10-ijerph-16-01372]\], road accidents \[[@B7-ijerph-16-01372]\], risky behavior, and delinquency \[[@B4-ijerph-16-01372],[@B5-ijerph-16-01372],[@B11-ijerph-16-01372]\], and probably facilitates the use of other substances \[[@B7-ijerph-16-01372],[@B12-ijerph-16-01372]\]. Additionally, the contribution of cannabis as a risk factor to the onset of psychosis has been widely discussed \[[@B7-ijerph-16-01372],[@B9-ijerph-16-01372]\].

Despite its potential for harm, cannabis use is highly prevalent among adolescents and young adults \[[@B1-ijerph-16-01372],[@B2-ijerph-16-01372]\]. This may be partially due to the perception that cannabis is relatively harmless in the context of a broader movement of legalization and commercialization of cannabis for recreational and medicinal purposes \[[@B13-ijerph-16-01372]\]. Motivations to use cannabis are complex and may include self-medication \[[@B14-ijerph-16-01372],[@B15-ijerph-16-01372]\]. Adolescence and early adulthood are transitional periods involving academic, social, and emotional challenges; thus, cannabis may be used to cope with existential difficulties \[[@B16-ijerph-16-01372],[@B17-ijerph-16-01372]\] and could be an appealing form of self-medication for individuals with lower life satisfaction.

Only a few studies have explored the relationship between life satisfaction and cannabis use \[[@B6-ijerph-16-01372],[@B10-ijerph-16-01372],[@B11-ijerph-16-01372],[@B18-ijerph-16-01372],[@B19-ijerph-16-01372],[@B20-ijerph-16-01372],[@B21-ijerph-16-01372],[@B22-ijerph-16-01372],[@B23-ijerph-16-01372],[@B24-ijerph-16-01372],[@B25-ijerph-16-01372],[@B26-ijerph-16-01372]\], and these studies mainly used cross-sectional designs, or, when using longitudinal designs, only tested the prospective association of cannabis use on later satisfaction with life. Prospective studies showed that cannabis does not have a positive impact on satisfaction with life among young adults, but has rather the opposite effect \[[@B6-ijerph-16-01372],[@B21-ijerph-16-01372],[@B26-ijerph-16-01372]\]. To our knowledge, only two longitudinal studies investigated associations between life satisfaction and later cannabis use, and those results were inconsistent. A recent longitudinal study conducted in Australia suggests that lower life satisfaction during early adolescence is associated with the onset of cannabis use in young adulthood \[[@B21-ijerph-16-01372]\]. In contrast, a more recent study among disadvantaged Australians failed to support any significant associations between life satisfaction and later cannabis use \[[@B27-ijerph-16-01372]\]. Nevertheless, some authors proposed that cannabis use might be motivated by unsatisfactory life conditions \[[@B20-ijerph-16-01372]\]. Therefore, consensus is lacking regarding the influence of life satisfaction on cannabis use. Investigating the association of life satisfaction and subsequent cannabis use might reveal the processes involved in the development of cannabis use and disorders and could help in identifying individuals who may be at risk.

The aim of the present research is to fill a knowledge gap by investigating the longitudinal associations between life satisfaction at age 21 and cannabis use at age 25 in a sample of Swiss men participating in the general population-based Cohort on Substance Use Risk Factors (C-SURF). Several psychological, familial, and social factors have been associated with cannabis use onset and progression and may impact the association between life satisfaction and cannabis use. Several personality attributes, such as high levels of sensation seeking \[[@B28-ijerph-16-01372],[@B29-ijerph-16-01372]\], anxiety, depression \[[@B14-ijerph-16-01372]\], and impulsivity \[[@B30-ijerph-16-01372]\] have been strongly correlated with the onset of drug use. Family and social environment variables also seem important in predicting substance use \[[@B31-ijerph-16-01372],[@B32-ijerph-16-01372]\], notably having an affiliation with a group of peers who use substances \[[@B28-ijerph-16-01372]\], along with the use of alcohol and tobacco \[[@B31-ijerph-16-01372]\]. Therefore, psychological and environmental factors will be explored as potential moderators of the relationship between life satisfaction and subsequent cannabis use, especially personality and peer influence variables.

Our primary hypothesis is that individuals with lower life satisfaction at age 21 use cannabis as a form of self-medication and that life satisfaction will be negatively associated with cannabis use initiation and subsequent cannabis use disorder, but positively associated with cannabis use cessation by age 25. We hypothesize that this association might be moderated by interpersonal and psychological variables, such as personality traits and perceived peer influence. These associations of life satisfaction and cannabis are stronger in individuals presenting vulnerable personality predispositions (i.e., high sensation seeking, neuroticism/anxiety, aggression/hospitality, and peer pressure towards misconduct and low sociability) than in individuals having less vulnerable personality predispositions and less peer pressure towards misconduct.

2. Materials and Methods {#sec2-ijerph-16-01372}
========================

2.1. Enrollment Procedure and Participants {#sec2dot1-ijerph-16-01372}
------------------------------------------

C-SURF data were used for this research. Study participants were recruited between 23 August 2010 and 31 July 2011 at three of six army recruitment centers in Switzerland, which cover 21 of the 26 cantons of Switzerland. Army recruitment is mandatory in Switzerland and represents 98% of all 19-year-old males. Study procedures were independent of army involvement. Participants completed a baseline assessment at the age of 20, with follow-up assessments at age 21 and 25. C-SURF research was approved by the Ethics Committee for Clinical Research of Lausanne University Medical School (Protocol No. 15/07). A flow chart of C-SURF participation is presented in [Figure 1](#ijerph-16-01372-f001){ref-type="fig"}. The sample for the present study consists of all participants who completed the baseline and two follow-up assessments.

### Life Satisfaction

Life satisfaction was assessed at both follow-ups, using the Satisfaction with Life Scale (SWLS) \[[@B33-ijerph-16-01372]\]. It consists of five statements: "In most ways my life is close to my ideal"; "The conditions of my life are excellent"; "I am satisfied with my life"; "So far, I have gotten the important things I want in my life"; and "If I could live my life over, I would change almost nothing". Each item is rated on a 7-point scale, from 1 ("strongly disagree") to 7 ("strongly agree"), yielding sum scores ranging from 5 (low life satisfaction) to 35 (high life satisfaction). Cronbach's alpha was 0.89, indicating good internal consistency of the SWLS.

2.2. Outcome Variables {#sec2dot2-ijerph-16-01372}
----------------------

### Cannabis Use

Cannabis use at age 21 and age 25.

Analyses conducted within our sample \[[@B34-ijerph-16-01372]\] suggest that the number of cannabis use disorder symptoms, rather than cannabis use frequency, constitutes a more reliable measure for evaluating cannabis use. Therefore, we used cannabis use status and a validated measure, the Cannabis Use Disorder Identification Test (CUDIT) \[[@B35-ijerph-16-01372]\], to examine the associations between life satisfaction and cannabis use/cannabis use disorder severity.

[Cannabis Use Status:]{.ul} Participants were asked whether they had used cannabis during the past 12 months. Three subgroups were created according to changes in cannabis use reported between follow-ups: those who initiated cannabis use between ages 21 and 25, those who stopped using cannabis by age 25, and those who were using cannabis at ages 21 and 25.

[Cannabis Use Disorder:]{.ul} The CUDIT \[[@B35-ijerph-16-01372]\] was used to screen for cannabis use disorder symptoms during the past 12 months. This questionnaire contains 10 items designed to identify DSM-IV (Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition) abuse and dependence, with scores ranging from zero (no misuse) to 40 (misuse).

2.3. Covariates {#sec2dot3-ijerph-16-01372}
---------------

Perceived family income (below average, average, and above average), linguistic region (French- or German-speaking) at baseline, highest completed level of education (primary schooling, vocational, or post-secondary), age, alcohol use (weekly number of standard drinks), and tobacco use (none, occasional, or daily) at follow-up 1 were used to describe the sample and served as covariates in the analyses.

### Potential Moderators

Psychological dimensions (personality traits and sensation seeking) at baseline, and peer influence at follow-up 1 were considered for potential moderators.

[Personality traits:]{.ul} neuroticism-anxiety, sociability, and aggression-hostility traits were assessed using the cross-cultural shortened version of the Zuckerman--Kuhlman Personality Questionnaire \[[@B36-ijerph-16-01372]\]. For each subscale, participants reported whether they agreed with 10 statements (e.g., "When I get mad, I say ugly things"). Sum scores ranging from zero to 10 were computed for each of the three subscales.

[Sensation Seeking:]{.ul} The Brief Sensation Seeking Scale \[[@B37-ijerph-16-01372]\] was used to assess sensation seeking. Participants reported to what extent they agreed with eight statements (e.g., "I would love to have new and exciting experiences, even if they are illegal") on a 5-point scale ranging from 1 ("strongly disagree") to 5 ("strongly agree"). The scale score is the mean of all eight items.

[Peer Pressure:]{.ul} An adapted short version of the Peer Pressure Inventory \[[@B38-ijerph-16-01372]\] was used to measure perceived peer pressure towards misconduct. Participants were asked to indicate how strongly they felt pressure from friends to participate in certain activities, using five pairs of statements representing contradictory intentions (e.g., "to smoke cannabis" vs. "to not smoke cannabis"). Responses were rated on a 7-point scale ranging from −3 ("a lot of pressure to not do something") to +3 ("a lot of pressure to do something"). The computed score is the mean of all five pairs.

2.4. Analyses {#sec2dot4-ijerph-16-01372}
-------------

Logistic regressions were used to evaluate the association between life satisfaction at age 21 and initiation of cannabis use among non-users, and cessation among users. Unadjusted models (Step 1) were adjusted for demographics (Step 2) and for demographics, alcohol, and tobacco use (Step 3).

Zero-truncated negative binomial regressions assessed the association between life satisfaction at age 21 and CUDIT scores among participants using cannabis at age 21 and 25. Unadjusted models (Step 1), were then adjusted for CUDIT scores at age 21 (step 2), for CUDIT scores and demographics at age 21 (Step 3) and for CUDIT scores, demographics, alcohol, and tobacco use at age 21 (Step 4).

Although not shown in tables, four personality traits and peer influence were tested in five separate additional models (4a--e), one for each moderator. All variables, from Step 3 for logistic regressions and Step 4 for zero-truncated negative binomial regressions (as described above), were entered in models 4a--e, in addition to one moderator and the two-way interaction between moderator and life satisfaction.

Before running the analyses, multicollinearity was checked using the variance inflation factor (VIF) for each explanatory variable and interaction. No multicollinearity was detected, since the highest VIF value (all VIFs \< 1.13) was well below the values (VIF = 4 or VIF = 10) that are generally considered as evidence of multicollinearity \[[@B39-ijerph-16-01372]\].

3. Results {#sec3-ijerph-16-01372}
==========

3.1. Sample Characteristics {#sec3dot1-ijerph-16-01372}
---------------------------

[Table 1](#ijerph-16-01372-t001){ref-type="table"} shows the characteristics of the sample subgroups. From a sample of 4778 males, 3301 (69.1%) did not use cannabis at age 21, but 456 (13.8%) of the 3301 who did not use at age 21 initiated use between ages 21 and 25. Among the 1477 (30.9%) who used cannabis at age 21, 515 (34.9%) ceased using between the ages of 21 and 25. Mean (SD) SWLS was significantly higher among those who did not use cannabis at age 21 than among those who did: 27.22 (5.35) vs. 26.28 (5.80), t (4,776) = 5.48, *p* \< 0.001. Mean (SD) SWL scores were 26.93 (5.51) at 21 and 26.14 (6.12) at 25. Among those using cannabis at age 21 and 25, Mean (SD) CUDIT scores were 6.66 (6.35) at age 21 and 7.01 (6.93) at age 25. [Table 2](#ijerph-16-01372-t002){ref-type="table"} shows the prevalence of cannabis use initiation and cessation between the age of 21 and 25 by socio-demographic characteristics in the study sample.

3.2. Life Satisfaction and Cannabis Use Initiation {#sec3dot2-ijerph-16-01372}
--------------------------------------------------

[Table 3](#ijerph-16-01372-t003){ref-type="table"} presents the associations of life satisfaction with cannabis use initiation among non-users at age 21. Life satisfaction at age 21 was negatively associated with cannabis initiation at age 25 (OR = 0.98, *p* = 0.029). This association remained significant after adjustment for demographic variables (OR = 0.98, *p* = 0.013), but was no longer significant when adjusted for alcohol and tobacco use (OR = 0.98, *p* = 0.059).

3.3. Life Satisfaction and Cannabis Use Cessation {#sec3dot3-ijerph-16-01372}
-------------------------------------------------

There was no significant association between life satisfaction at 21 and cannabis use cessation at age 25 (unadjusted: OR = 1.00, *p* = 0.987, adjusted for demographic variables: OR = 0.99, *p* = 0.617, adjusted for alcohol and tobacco use: OR = 0.99, *p* = 0.296).

3.4. Life Satisfaction and CUDIT Scores {#sec3dot4-ijerph-16-01372}
---------------------------------------

[Table 4](#ijerph-16-01372-t004){ref-type="table"} shows the associations of life satisfaction with CUDIT scores among cannabis users at age 21 and 25. There was a negative association between life satisfaction at age 21 and CUDIT scores at age 25 (IRR = 0.97, *p* \< 0.001). This remained significant after adjusting for CUDIT scores at age 21 (IRR = 0.99, *p* = 0.008), but disappeared after adjusting for demographic variables (IRR = 0.99, *p* = 0.078) and alcohol and tobacco use (IRR = 0.99, *p* = 0.090).

4. Discussion {#sec4-ijerph-16-01372}
=============

The present longitudinal study examined whether life satisfaction, a hallmark of general well-being, could predict cannabis use initiation, cessation and cannabis use disorder severity in a cohort of young Swiss males prospectively followed from the ages 21 to 25. This permitted life satisfaction to be assessed in a nonclinical, general population-based sample, both prior to and after the onset of cannabis use. During this age period of developmental challenges, prevalence rates for many types of drugs (most importantly cannabis) are the highest \[[@B1-ijerph-16-01372],[@B2-ijerph-16-01372],[@B16-ijerph-16-01372]\]. We hypothesized that cannabis could be used as a form of self-medication for individuals with lower life satisfaction, and therefore, life satisfaction would be negatively associated with cannabis use initiation and subsequent CUDIT scores, and positively associated with cannabis use cessation. Consistent with our hypothesis, life satisfaction at age 21 was negatively associated with cannabis use initiation and severity in this sample; however, the association lost significance in adjusted analyzes for demographics, alcohol, and tobacco use. This suggests that the association may be accounted for by differences in these variables. The association between low life satisfaction and cannabis use initiation appears to be largely influenced by confounding factors. Previous longitudinal studies \[[@B21-ijerph-16-01372],[@B27-ijerph-16-01372]\] have suggested that a drop in life satisfaction preceded cannabis use initiation and failed to report the same impact of any potential confounding factors. This may be explained by differences in their target population (mostly adolescents or disadvantaged groups) and in the instruments used (no validated measure of life satisfaction and different measures of cannabis use).

Another possible explanation for the lack of significance may be that the influence of life satisfaction does not last long enough to be captured in a follow-up span of four years.

In our sample, life satisfaction was assessed using the extensively validated satisfaction with life scale (SWLS) that has been shown to correlate with mental health and future behaviors \[[@B40-ijerph-16-01372],[@B41-ijerph-16-01372]\]. Cannabis users and non-users alike were generally satisfied with life \[[@B40-ijerph-16-01372]\], although mean (SD) SWLS scores were significantly higher among non-users than among users at age 21: 27.22 (5.35) vs. 26.28 (5.80) for users, t (4776) = 5.48, *p* \< 0.001. Mean (SD) SWL scores were 26.93 (5.51) at 21 and 26.14 (6.12) at 25. This is consistent with observations from other non-clinical populations \[[@B41-ijerph-16-01372]\]. Similar scores were observed among young adults in recent studies showing negative correlations between life satisfaction and cannabis use frequency \[[@B6-ijerph-16-01372],[@B20-ijerph-16-01372]\]. These scores are higher than were those indicated in an earlier study evaluating life satisfaction among daily cannabis users aged 18--88 \[[@B42-ijerph-16-01372]\].

It is important to note that among the 962 participants using cannabis at the ages of 21 and 25, there were only 157 (16.3%) that did not use tobacco. This is consistent with existing evidence indicating that up to 90% of cannabis users have concomitant tobacco use \[[@B43-ijerph-16-01372]\]. Epidemiological evidence supports common underlying mechanisms of concomitant use \[[@B43-ijerph-16-01372],[@B44-ijerph-16-01372]\], with tobacco use often preceding cannabis use initiation \[[@B45-ijerph-16-01372]\]. In our analyses, associations between life satisfaction and cannabis use initiation were no longer significant after adjustment for alcohol and tobacco use, with the effect of tobacco being more prominent. This is consistent with the involvement of tobacco use in cannabis use initiation \[[@B12-ijerph-16-01372]\]. Another possible interpretation is that tobacco might be more appealing (or more readily available) than cannabis as a way to cope with unsatisfactory or unpleasant life conditions. It is important to note that during the study period, cannabis was illegal in Switzerland, thus affecting its accessibility within our cohort. Similarly, to what we observed regarding cannabis initiation, associations between life satisfaction and CUDIT were no longer significant in adjusted analyses; the effect was predominantly accounted for by daily tobacco use. This is consistent with findings from previous studies suggesting that tobacco use is a key driver in cannabis use disorder development and severity \[[@B44-ijerph-16-01372],[@B46-ijerph-16-01372]\].

Previous studies on life satisfaction and health behaviors have demonstrated negative associations between life satisfaction and tobacco use. A cross-cultural analysis of 17,246 students aged 17--30 years from 21 countries found that individuals with higher life satisfaction were less likely to smoke \[[@B47-ijerph-16-01372]\]. Similarly, a national Finnish study found significant associations between life dissatisfaction and adverse health behaviors, most notably heavy drinking and smoking \[[@B48-ijerph-16-01372]\].

This study has several limitations. First, the study sample consists of young men only. Therefore, results cannot be generalized to women and other age groups. Second, all data rely on self-report without biochemical verification. Underreporting of substance use is therefore possible because of social desirability or fear of stigma. Nonetheless, the study has some notable strengths: namely, the use of validated instruments to assess life satisfaction and cannabis use, low attrition, and a large sample of cohorts gathered from geographically and culturally diverse backgrounds.

5. Conclusions {#sec5-ijerph-16-01372}
==============

In contrast to the findings of previous studies, our results suggest that the predictive value of life satisfaction in cannabis use initiation is questionable and may be accounted for mostly by other behaviors such as tobacco and alcohol use, indicating that the relationships found previously may be due to various confounding factors. However, this does not exclude the possibility that life satisfaction remains a factor underlying substance use in general. Indeed, other more readily available substances, such as tobacco, are probably more likely to be used for coping with unpleasant or unsatisfactory life conditions. Future research on life satisfaction determinants among substance users, and particularly among young tobacco users, may elucidate potential associations and provide novel targets for interventions. If negative well-being does actually precede health risk behaviors such as substance use, then the implementation of well-being enhancing strategies among at risk populations may prove useful in substance use prevention policies.

Nevertheless, our results do not support the hypothesis that life satisfaction plays a predominant role in contributing to either the initiation or the severity of cannabis use.
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###### 

Descriptive characteristics of the study sample (N = 4778).

                               CANNABIS USE AT AGE 21                                                                                
  ---------------------------- ------------------------ ------ ------- ------ ------- ------ ------- ------- ------- ------- ------- -------
  Life satisfaction            27.22                    5.35   26.71   5.69   27.30   5.29   26.28   5.80    26.28   5.79    26.27   5.83
  Age at FU1                   21.28                    1.26   21.09   1.15   21.31   1.27   21.26   1.25    21.26   1.25    21.26   1.25
  Drinking volume              6.22                     8.16   7.64    7.99   5.99    8.16   11.66   10.19   12.27   10.00   10.52   10.44
  Aggression-hostility         3.99                     2.21   4.28    2.16   3.94    2.22   4.40    2.21    4.45    2.19    4.30    2.24
  Sociability                  5.73                     2.29   5.88    2.17   5.71    2.31   6.09    2.13    6.14    2.13    5.98    2.15
  Anxiety-neuroticism          1.89                     1.92   2.05    2.03   1.86    1.91   2.10    2.11    2.07    2.11    2.17    2.10
  Sensation seeking            2.89                     0.84   3.14    0.82   2.85    0.84   3.41    0.78    3.47    0.77    3.28    0.77
  Peer pressure                −0.09                    0.63   0.05    0.57   −0.12   0.64   0.28    0.51    0.32    0.51    0.20    0.50
  Family income                                                                                                                      
   Below average               448                      13.6   65      14.3   383     13.5   196     13.3    125     13.0    71      13.8
   Average                     1403                     42.5   203     44.5   1200    42.2   587     39.7    389     40.4    198     38.4
   Above average               1450                     43.9   188     41.2   1262    44.4   694     47.0    448     46.6    246     47.8
  Highest level of education                                                                                                         
   Primary schooling           245                      7.4    34      7.5    211     7.4    134     9.1     101     10.5    33      6.4
   Vocational                  1397                     42.3   166     36.4   1231    43.3   489     33.1    303     31.5    186\*   36.1
   Post-secondary              1659                     50.3   256     56.1   1403    49.3   854     57.8    558     58.0    296     57.5
  Language                                                                                                                           
   French                      1857                     56.3   255     55.9   1602    56.3   827     56.0    549     57.1    278     54.0
   German                      1444                     43.7   201     44.1   1243    43.7   650     44.0    413     42.9    237     46.0
  Cigarette smoking                                                                                                                  
   No                          2260                     68.5   239     52.4   2021    71.0   308     20.9    157     16.3    151     29.3
   Occasional                  633                      19.2   139     30.5   494     17.4   620     42.0    415     43.1    205     39.8
   Daily                       408                      12.4   78      17.1   330     11.6   549     37.2    390     40.5    159     30.9
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###### 

Prevalence of cannabis use initiation and cessation between the age of 21 and 25 in the study sample.

  Initiation at Age 25 (Among Non-Users at Age 21, N = 3301) %   Cessation at Age 25 (Among Users at age 21, N = 1477) %   
  -------------------------------------------------------------- --------------------------------------------------------- ------
  Family income                                                                                                            
    Below Average                                                14.5                                                      36.2
    Average                                                      14.5                                                      33.7
    Above average                                                13.0                                                      35.5
  Highest level of education                                                                                               
    Primary schooling                                            13.9                                                      24.6
    Vocational                                                   11.9                                                      38.0
    Post-secondary                                               15.4                                                      34.7
  Language                                                                                                                 
    French                                                       13.7                                                      33.6
    German                                                       13.9                                                      36.5
  Cigarette smoking                                                                                                        
    No                                                           10.6                                                      49.0
    Occasional                                                   22.0                                                      33.0
    Daily                                                        19.1                                                      29.0
  Full sample                                                    13.8                                                      34.9

ijerph-16-01372-t003_Table 3

###### 

Life satisfaction at age 21 (Step 1), demographics (Step 2), and alcohol and tobacco use (Step 3) predicting initiation and cessation of cannabis use at age 25 (logistic regressions).

                                                                      OR (95% CI)               
  ------------------------------------------------------------------- ------------------------- ------------------------
  **Step 1: Bivariate**                                                                         
  Life satisfaction at age 21                                         0.98 (0.96;1.00) \*^a^    1.00 (0.98;1.02)
  **Step 2: Adjusted for demographics**                                                         
  Life satisfaction at age 21                                         0.98 (0.96;0.99) \*       0.99 (0.98;1.01)
  Family income (ref. below average)                                                            
  Average                                                             1.03 (0.76;1.41)          0.90 (0.64;1.27)
  Above average                                                       0.86 (0.63;1.18)          0.96 (0.68;1.34)
  Highest level of education (ref. Primary schooling)                                           
  Vocational                                                          0.94 (0.62;1.41)          1.89 (1.22;2.95) \*
  Post-secondary                                                      1.29 (0.86;1.92)          1.67 (1.08;2.58) \*
  Linguistic region (ref. German-speaking)                                                      
  French-speaking                                                     1.00 (0.81;1.25)          0.92 (0.73;1.16)
  Age                                                                 0.86 (0.78;0.94) \*\*\*   1.01 (0.92;1.10)
  **Step 3: Adjusted for demographics and alcohol and tobacco use**                             
  Life satisfaction at age 21                                         0.98 (0.96;1.00)          0.99 (0.97;1.01)
  Family income (ref. below average)                                                            
  Average                                                             1.02 (0.75;1.40)          0.91 (0.64;1.29)
  Above average                                                       0.84 (0.61;1.16)          0.94 (0.67;1.33)
  Highest level of education (ref. Primary schooling)                                           
  Vocational                                                          0.89 (0.59;1.35)          1.89 (1.21;2.96) \*
  Post-secondary                                                      1.41 (0.94;2.11)          1.50 (0.97;2.34)
  Linguistic region (ref. German-speaking)                                                      
  French-speaking                                                     0.98 (0.78;1.22)          0.91 (0.72;1.15)
  Age                                                                 0.86 (0.78;0.94) \*\*     1.02 (0.93;1.12)
  Drinking volume                                                     1.01 (1.00;1.02) \*^b^    0.99 (0.97;1.00) \*^c^
  Smoking status (ref. non-smoker)                                                              
  Occasional smoker                                                   2.30 (1.81;2.91) \*\*\*   0.54 (0.40;0.71) \*\*
  Daily smoker                                                        2.15 (1.60;2.89) \*\*\*   0.43 (0.31;0.58) \*\*

*Note.* OR = Odds Ratio. CI = Confidence Interval. ^a^ Before rounding, higher bound of 95% CI = 0.997922. ^b^ Before rounding, lower bound of 95% CI = 1.002454. ^c^ Before rounding, higher bound of 95% CI = 0.998061. \* *p* \< 0.05; \*\* *p* \< 0.01; \*\*\* *p* \< 0.001.

ijerph-16-01372-t004_Table 4

###### 

Life satisfaction at age 21 (Step 1), CUDIT score at age 21 (step 2), demographics (Step 3), and alcohol and tobacco use (Step 4) predicting CUDIT scores at age 25 (Zero-truncated negative binomial regressions).

  Life Satisfaction at 21 and CUDIT Score at 25                                           IRR (95% CI)
  --------------------------------------------------------------------------------------- --------------------------
  **Step 1: Bivariate**                                                                   
  Life satisfaction at age 21                                                             0.97 (0.96;0.98) \*\*\*
  **Step 2: Adjusted for CUDIT at age 21**                                                
  Life satisfaction at age 21                                                             0.99 (0.97;1.00) \*\*^a^
  CUDIT score at age 21                                                                   1.11 (1.10;1.12) \*\*\*
  **Step 3: Adjusted for CUDIT at age 21 and demographics**                               
  Life satisfaction at age 21                                                             0.99 (0.98;1.00)
  CUDIT score at age 21                                                                   1.11 (1.10;1.12) \*\*\*
  Family income (ref. below average)                                                      
  Average                                                                                 1.13 (0.92;1.39)
  Above average                                                                           1.04 (0.85;1.27)
  Highest level of education (ref. Primary schooling)                                     
  Vocational                                                                              0.97 (0.78;1.22)
  Post-secondary                                                                          0.83 (0.67;1.03)
  Linguistic region (ref. German-speaking)                                                
  French-speaking                                                                         0.95 (0.82;1.09)
  Age                                                                                     1.06 (1.00;1.12) \*^b^
  **Step 4: Adjusted for CUDIT at age 21 and demographics and alcohol and tobacco use**   
  Life satisfaction at age 21                                                             0.99 (0.98;1.00)
  CUDIT score at age 21                                                                   1.10 (1.09;1.11) \*\*\*
  Family income (ref. below average)                                                      
  Average                                                                                 1.12 (0.92;1.38)
  Above average                                                                           1.07 (0.88;1.31)
  Highest level of education (ref. Primary schooling)                                     
  Vocational                                                                              0.97 (0.77;1.20)
  Post-secondary                                                                          0.88 (0.71;1.10)
  Linguistic region (ref. German-speaking)                                                
  French-speaking                                                                         0.97 (0.85;1.11)
  Age                                                                                     1.05 (1.00;1.11)
  Drinking volume                                                                         1.00 (0.99;1.01)
  Smoking status (ref non-smoker)                                                         
  Occasional smoker                                                                       1.08 (0.89;1.31)
  Daily smoker                                                                            1.46 (1.20;1.78) \*\*\*

*Note.* IRR = Incidence Rate Ratio. CI = Confidence Interval. ^a^ Before rounding, higher bound of 95% CI = 0.9962147. ^b^ Before rounding, lower bound of 95% CI = 1.004827. \* *p* \< 0.05; \*\* *p* \< 0.01; \*\*\* *p* \< 0.001.
